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Problem to be solved: To reduce useless power 
consumption of a digital broadcast receiver. 

Solution: The receiver is provided with a detection 
circuit 23 that detects whether or not a received digital 
signal is synchronous and provided with a circuit 25 that 
is controlled with a detection signal from the detection 
circuit 23 and supplies a clock signal to a decoder 
circuit 16 and its succeeding circuits 17, 18 only when 
the receiver is synchronous and that stops the supply of 
the clock signal to the decoder circuit 16 and its 
succeeding circuits 17, 18 to cause the clock operation 
of the circuits 16-18 to be stopped. 




[Claims] 

[Claim 1] A detector circuit that detects whether a 
synchronization can be taken to a received digital 
signal, a receiver of digital broadcasting is made to stop 
operation with a clock of a circuit after the mentioned 
above decoder circuit when it includes a circuit that 
supplies a clock to a circuit after a decoder circuit only 
when it is controlled by a detecting signal of this 
detector circuit and the mentioned above 
synchronization can be taken and the mentioned above 
synchronization was not able to be taken. 

[Claim 2] A receiver of digital broadcasting that 
detected a carrier synchronization on a frequency axis of 
the mentioned above received digital signal and a 
symbol synchronization on a time- axis in a reproduction 
synchronous circuit, while obtaining digital data if it 
supplies a received digital signal to a demodulator 
circuit, an error correction circuit and a data 
decompression circuit one by one in a receiver of the 
digital broadcasting according to claim 1 . 

[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention is applied to the 
receiver of a digital audio broadcast and relates to the 
receiver of suitable digital broadcasting. 
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[0002] 

[Description of the prior art] Although DAB (digital 
audio broadcast) according to Eurekal47 standard is 
carried out in Europe, the signal processing in the 
transmitting side is as follows. 

(1) Carry out the data compression of the digital audio 
data of 64 channels by the layer II of an MPEG audio 
for every channel at the maximum. 

(2) (1) Convolutional coding and interleave of a time- 
axis perform encoding processing for error corrections 
to the data of each channel as a result of a paragraph. 

(3) (2) The result of a paragraph is multiplexed to one 
channel. The auxiliary data of PAD is added at this time 
too. 

(4) (3) While carrying out interleave processing of the 
result of a paragraph by a frequency axis, the symbol for 
a synchronization is added. 

(5) (4) OFDM processing (orthogonal frequency 
division multiplex processing) is carried out and D/A 
conversion of the result is carried out too. 

(6) (5) QPSK modulation (quadrature modulation) of 
the carrier signal is carried out by the result of a 
paragraph, and this QPSK signal is transmitted. 

[0003] 

[Problems to be solved by the invention] In the receiver 
that receives the above digital broadcasting, for 
example, this invention tends to reduce consumption of 
useless electric power. 
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[0004] 

[Means for solving the problem] For this reason, a 
detector circuit that detects whether a synchronization 
can be taken to a received digital signal in this 
invention, when it has a circuit that supplies a clock to a 
circuit after a decoder circuit only when it is controlled 
by a detecting signal of this detector circuit and the 
mentioned above synchronization can be taken and the 
mentioned above synchronization cannot be taken, it is 
considered as a receiver of digital broadcasting it was 
made to stop operation with a clock of a circuit after the 
mentioned above decoder circuit. Thus, the circuit after 
a decoder circuit operates normally, only when a 
synchronization can be taken, and when a 
synchronization cannot be taken, it suspends operation. 

[0005] 

[Embodiment of the invention] In drawing 1 , the 
broadcast wave signal of DAB is received by the 
antenna 1 1 , this input signal is supplied to the front end 
circuit 12 constituted by super heterodyne form and it is 
changed into an intermediate frequency signal and this 
intermediate frequency signal is supplied to the A/D 
converter circuit 13, and it is a digital signal. 

[0006] And while this digital intermediate frequency 
signal is supplied to the orthogonal demodulation circuit 

14, the data of baseband gets over and this data is 
written in RAM 21 for buffers one by one, Ihe data 
written m this RAM 2 1 is incorporated into FFT circuit 

15, an OFDM recovery is performed and this data to 
which it restored is written in RAM 2 1 one by one. 
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[0007] Next, the data written in this RAM 21 is 
incorporated into the Viterbi decoder circuit 16, and de- 
interleave and an error correction are performed. At this 
time, a predetermined selection signal is supplied to the 
decoder circuit 16 from the microcomputer 40 for 
system control, a channel selection (program selection) 
is performed, the data of the channel made into the 
purpose is chosen, and that data is written in RAM 21 
one by one. 

[0008] And the data written in this RAM 21 is 
incorporated into the data decompression circuit 17 and 
data decompression of the digital audio data of the 
target channel is carried out to the data of a basis, these 
digital audio data by which data decompression was 
carried out are supplied to the D/A converter circuit 18, 
D/A conversion is carried out to an analog audio signal 
and this signal is taken out by the terminal 19. 

[0009] The microcomputer 40 is supplied, while the 
data written in RAM 2 1 by the Viterbi decoder circuit 
16 is incorporated into the RDI circuit 22, being 
considered as the data of a predetermined move format 
and outputting this data to the terminal 29. 

[0010] While the reproduction synchronous circuit 23 is 
constituted by DSP, for example and AFC of the front 
end circuit 12 is performed, processing of the time 
synchronization in FFT circuit 15 is performed and the 
carrier synchronization on a frequency axis and the 
symbol synchronization on a time- axis are taken. RAM 
21 is used as the object for buffers and the object for 
work areas of the reproduction synchronous circuit 23 at 
this time. 
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[001 1] While clock CK whose frequency is 24 MHz is 
formed of the clock formation circuit 24 and this clock 
CK is supplied to the circuits 13-15, 23, respectively, 
the circuits 16- 18, 22 are supplied through AND circuit 
25, respectively. 

[0012] In the reproduction synchronous circuit 23, the 
size of the frequency offset of a carrier synchronization 
and time-axis offset of a symbol synchronization is 
detected in this case, when the size of both offset is less 
than a predetermined value, it becomes «H» and when 
either also exceeds a predetermined value, the detecting 
signal S23 used as «L» is taken out. That is, the 
detecting signal S23 serves as «H», when the 
synchronous circuit 23 locks and when not locked, it is 
a signal used as «L». And this detecting signal S23 is 
supplied to AND circuit 25. 

[0013] Since it is S23=«H» when locked to the data 
which the synchronous circuit 23 received according to 
such composition, clock CK is supplied also to the 
circuits 16-18, 22 by AND circuit 25. Thus, the circuits 
16-18, 22 can operate normally as mentioned above and 
a desired output signal can be acquired for the terminals 
19, 29. 

[0014] However, since S23= «L» when not locked to 
the data that the synchronous circuit 23 received, clock 
CK is prevented by AND circuit 25 and the circuits 16- 
18, 22 are not supplied. Thus, since the circuits 16-18, 
22 suspend operation, the power consumption of these 
circuits 16-18, 22 decreases, namely, power saving is 
performed. 
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[0015] Although an output signal cannot be acquired for 
the terminals 19, 29 in this case, in this case, since an 
output signal cannot be acquired for the terminals 19, 29 
even if it supplies clock CK to the circuits 16-18, 22, 
since the synchronous circuit 23 does not lock from the 
first, it is satisfactory even if it stops the circuits 16-18, 
22. 

[0016] Rather, although the synchronous circuit 23 does 
not lock, when the circuits 16-18 are operated, the audio 
signal that error detection, an error correction, etc. 
malfunction and the terminal 19 is made to reproduce as 
an allophone as a result may be outputted to it. In the 
mentioned above receiver, since the circuits 16-18 have 
suspended operation when the synchronous circuit 23 
does not lock, the signal of an allophone is not 
outputted. 

[0017] In the receiver shown on drawing 2, it is a case 
where it is considered as the minimum frequency for 
which the frequency of the clock supplied to the circuits 
13-18, 22, 23 is needed in those circuits. 

[0018] That is, in drawing 2, the broadcast wave signal 
of DAB is received by the antenna 11, this input signal 
is supplied to the front end circuit 12 and it is changed 
into an intermediate frequency signal and this 
intermediate frequency signal is supplied to the A/D 
converter circuit 13, and it is a digital signal. And this 
digital signal is supplied to the orthogonal demodulation 
circuit 14 and the data of baseband gets over, this data is 
supplied to FFT circuit 15, an OFDM recovery is 
carried out, that data by which the OFDM recovery was 
carried out is supplied to the Viterbi decoder circuit 16, 
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and a de- interleave and an error correction are 
performed. 

[0019] At this time, a predetermined selection signal is 
supplied to the decoder circuit 16 from the 
microcomputer 40 for system control and a channel 
selection (program selection) is performed, the digital 
audio data of the target channel are chosen, this selected 
data decompression circuit 17 is supplied and MPEG 
data decompression is performed. 

[0020] In this way, data decompression of the digital 
audio data of the channel made into the purpose is 
carried out to the data of a basis, and they are taken out 
from the data decompression circuit 17. And these 
taken- out digital audio data are supplied to the D/A 
converter circuit 18, D/A conversion is carried out to an 
analog audio signal and this signal is taken out by the 
terminal 19. 

[0021] The microcomputer 40 is supplied, while some 
data is supplied to the RDI circuit 22 from the Viterbi 
decoder circuit 1 6, being considered as the data of a 
predetermined move format and outputting this data to 
the terminal 29. While the reproduction synchronous 
circuit 23 is constituted by DSP, for example and AFC 
of the front end circuit 12 is performed, synchronous 
processing is performed in FFT circuit 15 . 

[0022] In the above processing, in the circuits 14- 17, 22, 
23, instead of RAM 21, RAM 34-37, 32, 33 is 
connected, respectively, and these RAM 34-37, 32, 33 
like RAM 21, while being used as the buffer or work 
area at the time of data processing of those connected 
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circuits, it is used as a buffer when delivering data to the 
next step. 

[0023] Also, in the clock formation circuit 24, the 
clocks CK13-CK18, CK22, CK23 of the circuits 13-18, 
22, 23 are formed, while clock CK13-CK15, CK23 are 
supplied to the circuits 13-15, 23, respectively, clock 
CK16-CK18, CK22 are supplied to the cu-cuits 16-18, 
22 by AND circuit 25, respectively (actually, although 
clock CK16-CK18, CK22 becomes 4 AND circuits 
supplied, respectively, AND circuit 25, drawing 2 
shows the convenience of space, AND circuit 25). 
[0024] And frequency of the clocks CK13-CK18, 
CK22, CK23 is the minimum frequency required for 
each circuits 13-18, and 22 to which these clocks are 
supplied in this case. For example, it is referred to as 
CK14= 4 MHz, CK15= 24 MHz, CK16= 12 MHz, 
CK17=3MHz, CK22= 3 MHz and CK23= 12 MHz. 

[0025] The lock detection signal S23 is taken out from 
the reproduction synchronous circuit 23, AND circuit 25 
is supplied. 1 chip IC form of the circuits 14-17, 22-25, 
32-37 enclosed, for example with the broken chain line 
is carried out to LSHO. 

[0026] Since S23=«H» when locked to the data that the 
synchronous circuit 23 received according to such 
composition, clock CK16-CK18, CK22 is supplied also 
to the circuits 16-18, 22 by AND circuit 25. Thus, the 
circuits 16- 18, 22 can operate normally as mentioned 
above and a desired output signal can be acquired for 
the terminals 19, 29. 
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[0027] However, since S23= «L» when not locked to 
the data that the synchronous circuit 23 received, clock 
CK16-CK18, CK22 is prevented by AND circuit 25 and 
the circuits 16-18, 22 are not supplied. Thus, since the 
circuits 16-18, 22 suspend operation, the power 
consumption of these circuits 16-18, 22 decreases, and 
power saving is performed. 

[0028] According to LSI 10 of drawing 2, when the 
circuits 14- 17, 22, 23 are LSI, those clocks CK14- 
CK17, CK22, CK23 will turn around the inside of 
LSIIO. Frequency of these clocks CK14-CK23 with a 
frequency of 24 MHz of clock CK of drawing 1 is set to 
1/8 - 1/2 as mentioned above except for clock CK15. 
Thus, even if these clocks CK14-CK23 turn around the 
inside of LSIIO, a loss becomes small and its electric 
power consumed with the clocks CK14-CK23 
decreases. 

[0029] Since the clock of high frequency does not turn 
around the inside of LSIIO, the problem by the diving of 
the clock can be reduced. 

[0030] In addition, although the size of a frequency 
offset and time -axis offset presupposed that it is 
detected in the reproduction synchronous circuit 23, the 
detecting signal S23 can be acquired for the detector 
circuit as the reproduction synchronous circuit 23. In 
addition although it is a case where this invention is 
applied to the receiving circuit of a DAB receiver, if it is 
a receiver of digital broadcasting, this invention is 
applicable too. 
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[0031] 

[Effect of the invention] According to this invention, 
useless power consumption in the receiver of digital 
broadcasting can be reduced. Also, an allophone signal 
is not outputted when the synchronization does not lock. 

[Brief description of the drawings] 

[Drawing 1] is a distribution diagram showing one 
embodiment of this invention. 

[Drawing 2] is a distribution diagram showing other 
embodiments of this invention. 





[Description of numbers] 


10... 


LSI, 


12... 


A front end circuit. 


13... 


An AID converter circuit. 


14... 


An orthogonal demodulation circuit. 


15... 


An FFT circuit, 


16... 


A Viterbi decoder circuit. 


17... 


A data decompression circuit. 


18... 


A D/A converter circuit. 


^2t^2t • • • 


A RDI circuit, 


23... 


A reproduction synchronous circuit. 


24... 


A clock formation circuit. 


25... 


An AND circuit. 


40... 


A microcomputer, CK, CK13-CK18, CK22 and 


CK23... Clock 
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[Claims] 

[Claim 1] In a digital broadcasting receiver that receives 
digital broadcasting, a demodulator circuit that restores 
to a digital intermediate frequency signal to baseband 
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data, an error correction circuit that performs an error 
correction of the mentioned above baseband data, a data 
decompression circuit that decompresses die mentioned 
above baseband data, a D/A converter circuit that 
changes into an analog signal data by which mentioned 
above data decompression was carried out, a 
reproduction synchronous circuit that takes a carrier 
synchronization of frequency received with the 
mentioned above digital broadcasting receiver, a 
synchronous detection means that detects whether a 
carrier synchronization of the mentioned above 
frequency that the mentioned above reproduction 
synchronous circuit received can be taken, a control 
means that outputs a control signal that suspends 
operation of at least one circuit of the mentioned above 
demodulator circuit, the mentioned above error 
correction circuit and a data decompression circuit when 
the mentioned above reproduction synchronous circuit 
had not taken a career and a synchronization of the 
mentioned above frequency and it detects by the 
mentioned above detection means. 
[Claim 2] In the digital broadcasting receiver according 
to claim 1 characterized by that a size of a frequency 
offset of a carrier synchronization of frequency and 
time- axis offset of a symbol synchronization that the 
mentioned above reproduction synchronous circuit 
received with the mentioned above digital broadcasting 
receiver is detected, only when one of sizes of the 
mentioned above frequency offset or time-axis offset 
exceed a predetermined value, the mentioned above 
control signal is outputted. 
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(54) RECEIVER FOR DIGITAL BROADCAST 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce useless power consumption 
of a digital broadcast receiver. 

SOLUTION: The receiver is provided with a detection circuit 23 that 
detects whether or not a received digital signal is synchronous and 
provided with a circuit 25 that Is controlled with a detection signal 
from the detection circuit 23 and supplies a clock signal to a 
decoder circuit 16 and its succeeding circuits 17, 18 only when the 
receiver Is synchronous and that stops the supply of the clock 
signal to the decoder circuit 16 and its succeeding circuits 17, 18 to 
cause the clock operation of the circuits 16-18 to be stopped. 
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